ABSTRACT Attapulgite (palygorskite) and sepiolite are fibrous clay minerals used commercially as components in a wide variety of products including oil and grease adsorbents, carriers for pharmaceuticals, cosmetics, and pesticides. They are also components of drilling muds and animal litter and they are used as paint thickeners. The current annual worldwide production of these minerals exceeds one million tons. Although fibrous in nature, the fibre length may vary greatly depending on the location of the geological deposits. American attapulgite is short (0 1-2 5 gm in length, median of 04 gm) but palygorskite from other parts of the world is much longer (30% longer than 5 pm). Several samples of these materials have been submitted to scanning transmission electron microscopy (STEM). This paper reports the results of microscopic evaluations and makes a comparison with the data from experimental carcinogenicity studies and it is concluded that fibre length is a most important carcinogenic property.
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Attapulgite and sepiolite can occur in both long and short fibred varieties. Mesotheliomas were produced by intrapleural and intraperitoneal injections in animal experiments using the long attapulgite only.' 2 Extremely short fibrous varieties did not cause tumours after intraperitoneal or intrapleural injection (F Pott, unpublished data).
The analytical scanning transmission electron microscope (STEM) which can detect even very thin fibres was used to examine several samples of attapulgite and sepiolite. The materials were also compared with samples of erionite and crocidolite. In addition to determining fibre geometry the potential for contamination with asbestos fibres was also evaluated. Using the models of Stanton3 and Pott4 special attention was given to fibres longer than 5 pm and thinner than 1 pm. Although only a small carcinogenic potential is assumed in the case of shorter fibres with a length between 2 and 5 pm, it has been hypothesised that this potential may increase if a large number of these fibres are present.
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Mineralogical description
Of the materials used in industry, the clays attapulgite (palygorskite) and sepiolite (meerschaum) play a major part as adsorption granulates. Unlike the plate form clays, such as bentonite (montmorillonite) and kaolin, attapulgite and sepiolite develop needle like crystals (fig 1) Potential health risks from the use offibrous mineral absorption granulates UICC Crocidolite 36% 1 n =120 i0 1 5 0~~~~05 0 2 4 6 Length [Aim] or whether a lower firmness was also important for the lack of a carcinogenic effect in the short fibrous samples. 5 The surveys on carcinogenicity available to date were made using extremely sensitive tests-either the intrapleural test2 or the intraperitoneal (F Pott, unpublished data) in the rat. An important question, "To what extent are the samples examined representative of the entire deposit?" is difficult to answer.
Furthermore, it is important to note that the negative result from the carcinogenicity test with attapulgite (sample Georgia 1) (FPott, unpublished data) cannot be predicted from the strong cytotoxicity and the haemolytic activity that was found in vitro in the case of an attapulgite sample of a similar type (sample Georgia 2). " The attapulgite samples "Georgia I" and "Georgia 2" are virtually identical in the distributions of fibre dimensions ( 
